The therapy of infections, caused by methicillin-resistant Staphylococcus aureus (MRSA) with multiple resistance to antibiotics remains one of the most acute problems all over the world. It is all the more complicated since a priori the MSRA strains are not sensitive to the group of β-lactam antibiotics and multiresistant isolates are resistant to other groups of antimicrobial preparations, including antibiotics of choice (rifampicin, vancomycin, fusidic acid, co-trimoxazole and linezolid). From the samples of biomaterials of patients with pathological processes of different localization, we isolated 335 strains of bacteria, which were identified as Staphylococcus aureus, 169 (50.4%) of which were methicillin-resistant variants: 57.5% cultures were isolated from the nasal discharge; 50.7% -from faeces at intestinal dysbioses; by 40.0% -from conjunctival discharge, pharyngeal swab, outer ear swab and sputum; 33.3% -from urine samples. Antibiotic susceptibility of the isolated cultures was estimated by the disc-diffusion method and the method of serial dilution. The MRSA strains appeared to be most resistant to gentamycin, erythromycin (by 59.5% of cultures) and ciprofloxacin (53.3% of isolates), most sensitive -to vancomycin, co-trimoxazole and fusidic acid. The frequency of isolation of the cultures that are resistant to antibiotics did not exceed 4.1%. Rifampicin suppressed the growth of 75.8% and linezolid -of 100.0% of strains. Depending on the kind of biomaterial taken, MRSA strains, isolated from the nasal cavity, outer ear, urine samples, samples of sputum and faeces at intestinal dysbioses proved to be most resistant to the tested antimicrobial preparations. Rifampicin-and vancomycin-resistant strains of methicillin-resistant staphylococci made up 21.3% of the total number of the detected MRSA. They were most often isolated from the clinical samples taken from the nasal cavity and faeces. When determining minimal inhibitory concentration (MIC) of rifampicin and vancomycin, which are antibiotics of choice for treatment of infections caused by multiresistant MRSA, it was found that for 55.5% of the MRSA strains isolated from faeces, MIC of rifampicin coincided with the threshold value for this antibiotic and for 44.5%, it exceeded the threshold value by 2 times (4 µg/ml). 22.2% of them were characterized by the critical value of susceptibility to vancomycin (MIC ≥ 2 µg/ml). From rifampicin-and vancomycin-resistant MRSA stains, isolated from the nasal cavity, MIC of rifampicin coincided with the threshold value for this antibiotic for 66.7% of cultures, and exceeded it at least by 2 times for 33.3%. 11.1% of them were characterized by the critical level of susceptibility to vancomycin (MIC ≥ 2 µg/ml) and by 3.7% of strains exceeded MIC by 2 and 4 times respectively (4 and 8 µg/ml).
Introduction
Staphylococcus infections have become widespread lately and they flow in a much more complicated way than 20-30 years ago (DeLeo et al., 2010; Dhanoa et al., 2012; Ehelepola et al., 2018) . They are characterized by a considerable variety of localization of the pathogen and clinical manifestation, which complicates their diagnosis (Tong et al., 2015; Hibbitts et O'Leary, 2018) .
Staphylococcus aureus is one of the most common microorganisms that causes a wide range of human diseases. It is capable of affecting almost all organs and tissues, demonstrating in this case a whole range of adaptive capabilities. However, the problem is not only the considerable propagation range and high frequency of isolation of S. aureus, but also the high level of its antibiotic resistance.
Methicillin-resistant strains of S. aureus (MRSA) are the most dangerous in medical practice. In most countries (the USA, Latin America, SAR, India and China), the frequency of their isolation is 25.0% of the total number of S. aureus strains (Oh et al., 2018; Para et al., 2018) . MRSA are characterized by a high level of resistance to antibiotics of different pharmacological groups -macrolides, aminoglycosides, fluoroquinolones, especially to β-lactam group, including penicillin and cephalosporin of all generations (Gostev et al., 2015; Khan et al., 2018) . Resistance of MRSA to β-lactam antibiotics is caused by the synthesis of penicillin-binding protein (PBP2A) by bacterial cells, which is coded by gene mecA and is characterized by high affinity to β-lactams (Aguayo-Reyes et al., 2018; Pardos de la Gandara et al., 2018) .
Up to the end of the 1990s, MRSA strains were exclusively pathogens of nosocomial infections. In the last decades, the morbidity rate for MRSA-caused nosocomial infections has considerably decreased due to implementation of programs of infection control in hospitals. At the same time, the community-associated strains of methicillin-resistant staphylococci, which maintain constant circulation of variants with multiple resistance to antibiotics, are found increasingly often (García-Garrote et al., 2014; Becker et al., 2018) . Community-associated MRSA strains differ from nosocomial ones by genotype and phenotype and have a special IV type of Staphylococcus chromosome cassette that is normally resistant to β-lactam antibiotics but more sensitive to fluoroquinolones and clindamycin. In addition, community-associated MRSA strains differ by high virulence, caused by synthesis of exotoxins, and, primarily, PantonValentine leucocidin (Gomes et al., 2015; Bakthavatchalam et al., 2017) .
For a long time, vancomycin remained the preparation of choice for treating infections caused by MRSA strains. But in the middle of the 1990s, first in Japan then in the USA, after that in other countries of the world, reports about more and more frequent isolation of methicillinresistant staphylococci with decreased susceptibility to vancomycin started to appear: heterogeneous vancomycin-intermediate S. aureus (hVISA) and vancomycin-intermediate S. aureus (VISA) (Howden, 2014; Gostev et al., 2015; Sirichoat et al., 2016; Tran & Rybak, 2018) . Due to this fact, new preparations for treating infections caused by methicillin-resistant staphylococci were implemented to medical practice: daptomycin, linezolid, ceftaroline, tigecycline. However, the resistance mechanisms of Staphylococcus spp. to these antibiotics have been also described today (Rybak et al., 2014; Miller et al., 2016; Sakoulas et al., 2017) . Monitoring of the level of resistance both to traditional preparations and to the new ones is an important element in formation of a strategy of rational antibacterial therapy of infections caused by MRSA.
Based on the relevance of the topic, the aim of the research is the analysis of the level of resistance of MRSA strains, isolated from patients with pathological processes of different localization, to antibiotics of different pharmacological groups, used in clinical practice for treating staphylococcus infections.
Materials and methods
The object of the research is samples of biomaterial from patients with pathological processes of different localization. The subject is antibiotic resistance of methicillin-resistant stains of S. aureus, isolated from the studied biomaterial samples.
Sampling was carried out in accordance with the guidelines on observance of sanitary-epidemiology regime in health care establishments of Ukraine. Samples of urine, faeces at intestinal dysbioses, nasal and conjunctival discharges, pharyngeal swab, outer ear swab and sputum were used as clinical material.
The samples of the clinical material were inoculated on the blood and yolk-salt agars. Inoculated media were controlled thermostatically at 37 °C. After 18-24 h, microscopy of the growing colonies was performed. Only the colonies in which the microscopy revealed grampositive cocci, arranged in the form of clusters of irregular shape, were inoculated on differential-diagnostic media for further identification. For the final identification of the isolated cultures, existence of such physiological and biochemical properties as lecithinase activity, ability to plasmocoagulase synthesis and mannitol fermentation were additionally investigated.
Lecithinase activity was tested on yolk-salt agar. Some strains of S. aureus formed a turbidity area around the colony, i.e. had a positive lecithinase reaction. Further, plasma coagulating activity in the reaction of blood plasma coagulation was determined. If both tests were positive, the belonging of the isolated cultures to S. aureus was proved. If the cultures had only plasma coagulation or only lecithinase activity, the test on mannitol fermentation was conducted. S. aureus strains, unlike other staphylococci, fermented mannitol. The percenttage of detection of methicillin-resistant strains of S. aureus was determined by inoculation of isolated cultures of S. aureus on meat infusion agar with methicillin (oxacillin) and cefoxitin.
Subsequently, susceptibility of the isolated strains of methicillinresistant staphylococci to a range of antibiotic drugs of different pharmacological groups was determined using the disc-diffusive method and the method of minimal serial dilution (ISO20776-1:2006). When using the disc-diffusion method, the standard discs with antibiotics were used. The spectrum of antibiotic preparations included: tetracycline, ciprofloxacin, moxifloxacin, erythromycin, clindamycin, cotrimoxazole, vancomycin, rifampicin, gentamycin, linezolid, fusidic acid. Optical density of the bacterial suspension for each of the test cultures, by the Macfarland standard, was brought to 0.5 before inoculation of the medium. The content of the microbial cells was 1,5 х 10 8 CFU/cm 3 . The referent method for determining susceptibility of the selected pathogens to antibiotics is the method of serial dilution. It also allows determination of the magnitude of minimum inhibitory concentration (MIC) of an antibiotic relative of the tested strains. This is especially important in isolation of multiresistant MRSA from the clinical material. The range of antibiotics for determining MIC in relation to multiresistant MRSA includes rifampicin and vancomycin. These antibiotics are the preparations of choice in treatment of infections, caused by isolates of methicillin-resistant staphylococci with multiple resistance to antibiotics, and the situation of exceeded threshold values to them is estimated as extremely dangerous.
When applying the method of serial dilution, the daily culture of staphylococci was used to prepare the inoculum. The optical density of the bacterial suspension for each of the test cultures before inoculation of the medium was brought to 0.5 by the Macfarland standard. The content of the microbial cells was 10 9 CFU/cm 3 . Basic solutions of antibiotics were prepared in the concentration of 1000 µg/cm 3 of the tested antibiotic, from which the double dilution series in test tubes were performed. Then, the contents of each test tube were mixed with 20 ml of meat infusion agar and poured in sterile Petri dishes. After hardening of the medium, its surface was inoculated with the studied bacterial culture and cultivated within 18-24 h at the temperature of 37 °C. Such concentration of antibiotic that caused a complete inhibition of the growth of the test culture was accepted as MIC. MIC for rifampicin relative to MRSA isolates was 4 µg/ml, and for vancomycin -2 µg/ml.
Results
From the samples of biomaterial from the patients with pathological processes of different localization, 335 strains of bacteria identified as S. aureus were selected. Most of the S. aureus isolates which made up 160 strains that constituted 47.8% of the total number of cultures were isolated from nasal discharge (Fig. 1 Half as many, 75 cultures (22.4%), were isolated from the faecal samples from the patients with dysbiotic intestinal microflora disorders. 30 and 25 isolates of S. aureus -9.0% and 7.5% of the total number of the isolated cultures, respectively -were the causes of diseases of the outer ear and the eye conjunctiva. The smallest number of S. aureus strains were isolated from pharynx and from the samples of sputum and urine -frequency of their isolation did not exceed 4.5%. MRSA accounted for 50.4% out of the total number of the isolated cultures of S. aureus. Most often, methicillin-resistant strains were isolated from nasal discharge (57.5% of the cultures) and faeces (50.7% of isolates). By 40.0% of MRSA strains were isolated from conjunctival discharge, pharyngeal swab, outer ear swab and sputum. The lowest number of MRSA isolates -33.3% -was isolated from the samples of urine (Table 1) .
During studying the antibiotic-resistant isolated MRSA strains, the following results were obtained (Fig. 2 ). They were found to be more resistant to gentamycin or erythromycin -59.5%. A high percentage of resistance to ciprofloxacin was retained -53.3%. The isolates of methicillin-resistant staphylococci appeared to be more sensitive to tetracycline, moxifloxacin and clindamycin. Resistance of strains to these antibiotics made up 41.4% and 33.7% respectively. Rifampicin suppressed the growth of 75.8% of MRSA cultures. They appeared to be most sensitive to vancomycin, co-trimoxazole and fusidic acid. The frequency of isolation of strains that are resistant to these antibiotics did not exceed 4.1%. Linezolid caused a delay in the growth of all the studied cultures. It should be noted that the isolated MRSA strains differed considerably by the resistance level depending on the kind of biomaterial. MRSA strains isolated from nasal discharge appeared to be most resistant to gentamycin (68.5% of the cultures), erythromycin (58.7%), tetracycline (48.9%) and ciprofloxacin (43.5%) (Fig. 3) . In the cultures from this type of biomaterial, the highest percentage of resistance to fusidic acid (3.3%) and co-trimoxazole (7.6%) was observed compared to the isolates isolated from clinical samples of other biotopes (Fig. 3-5 ). MRSA isolates were characterized by a rather high level of resistance to vancomycin and rifampicin. The number of strains that were resistant to these antibiotics was 29.3 and 5.4%, respectively.
MRSA strains, isolated from the outer ear proved to be most sensitive (100.0% of the cultures) to fusidic acid and co-trimoxazole, highly sensitive -to clindamycin and tetracycline. The percentage of the isolates resistant to the two latter antibiotics did not exceed 33.3%. By 41.7% of methicillin-resistant strains of S. aureus showed resistance to moxifloxacin and erythromycin. They appeared most resistant to gentamycin and ciprofloxacin. These antibiotics suppressed the growth of MRSA isolated from the outer ear just in 41.7 and 25.0% of the cases, respectively. 16.7% of isolates were resistant even to rifampicin.
Erythromycin, which suppressed the growth of cultures in 16.7% of cases, appeared ineffective relative to the strains of MRSA isolated from the pharynx. By 33.3% of the isolates showed resistance to ciprofloxacin and clindamycin and by 16.7% -to moxifloxacin, gentamycin, tetracycline and rifampicin. Fusidic acid, co-trimoxazole and vancomycin were recognized as the most effective preparations since they led to delays of the growth of all MRSA strains isolated from the pharynx.
From the samples of faeces from the patients with dysbiotic intestinal microflora disorders, the highest percentage (71.0%) of resistant MRSA isolates was recorded for ciprofloxacin (Fig. 4) . Erythromycin and gentamycin suppressed the growth of methicillin-resistant staphylococci in 57.9% and 55.3% of cases, respectively. 47.3% of the cultures were resistant to moxifloxacin, by 36.8% -to tetracycline and clindamycin. A rather high percentage of resistant strains, isolated from faeces samples, as in previous research, was retained for the preparations of choice: rifampicin and vancomycin. 23.7% of MRSA isolates have shown resistance to rifampicin and 5.3% -to vancomycin. MRSA strains isolated from the samples of urine were found not less resistant (Fig. 4) . These cultures were found to be most resistant to ciprofloxacin (100.0% of isolates), and erythromycin (80.0%). Gentamycin and moxifloxacin suppressed the growth of strains in 60.0% of cases, clindamycin -in 40.0% of cases and tetracycline -in 20.0% of cases. All isolated cultures were sensitive to fusidic acid, co-trimoxazole, vancomycin and rifampicin. The following results were obtained for the MRSA from sputum (Fig. 5) . All the isolates isolated strains resistance to erythromycin. The degree of resistance of the strains of methicillin-resistant staphylococci to tetracycline, ciprofloxacin and clindamycin did not exceed 33.3%, and to moxifloxacin, gentamycin and rifampicin -16.7%.
The cultures isolated from the conjunctival discharge appeared to be the most sensitive from all MRSA isolates from the patients with pathological processes of different localization (Fig. 5) . The total percentage of strains resistant to antibiotics of different pharmacological groups did not exceed 50.0%. Half of the cultures demonstrated resistance only to ciprofloxacin. By 40.0% of resistant isolates were obser-ved in relation to erythromycin and gentamycin, respectively, by 30.0% -to tetracycline and moxifloxacin. Even lower percentage of insensitive strains (10.0%) was noted for rifampicin. Fusidic acid, cotrimoxazole and vancomycin proved to be most effective antibiotics for MRSA strains, isolated from sputum and conjunctival discharge. Analysis of frequency of isolation of resistant variants of MRSA from different clinical samples showed that the greatest number of the antibiotic resistant cultures were the cultures isolated from the nasal cavity, faeces and urine samples. Methicillin-resistant staphylococci were isolated to a somewhat lesser extent from the samples of sputum, external ear and pharynx swabs and conjunctival discharge.
It is known that rifampicin and vancomycin are the preparations of choice for the treatment of infections caused by strains of methicillin-resistant S. aureus with multiple resistance to antibiotics. Our findings show that a certain number of MRSA strains isolated from the nasal cavity and faeces appeared resistant to these antibiotics. Therefore, at the next stage of our work, we determined the minimum inhibitory concentration (MIC) of rifampicin and vancomycin in relations to MRSA strains that are resistant to them (Tables 2, 3 ). From 27 MRSA strains, isolated from nasal discharge, the value of the minimum inhibitory concentration (MIC) of rifampicin coincided with the threshold value for the given antibiotic (4 µg/ml) for 18 of them (66.7% of cultures), it exceeded the threshold value by two times (8 µg/ml) for 5 isolates (18.5%), for three (11.1%) -by four times (16 μg/ml), and for one (3.7%) -by 8 times (32 µg/ml) ( Table 2) . From 9 MRSA strains isolated from the faeces at intestinal dysbioses, the value of MIC of rifampicin coincided with the threshold value and made up 4 µg/ml for 5 cultures (55.6%), it exceeded the threshold value by two times (8 µg/ml) for 4 strains (45.4 %).
Table 2
Isolation of rifampicin-resistant MRSA strains (absolute number / %) with regard to MIC of rifampicin From five MRSA strains isolated from the nasal discharge, the value of minimum inhibitory concentration (MIC) of vancomycin coincided with the threshold value for the given antibiotic (2 µg/ml) for three of them (60.0% of cultures), for one isolate (20.0%) it exceeded the threshold value by two times (4 µg/ml), for another (20.0%) -by four times (8 µg/ml) ( Table 3) . Methicillin-resistant strains of staphylococci, isolated from faeces at intestinal dysbioses also proved resistant to vancomycin. In this case, the value of MIC of vancomycin coincided with threshold value and was equal to 2 µg/ml.
Discussion
In modern medical practice, the problem of propagation of community-associated methicillin-resistant strains of S. aureus, characterrized by multiple resistance to antibiotics, including the preparations of choice, is becoming increasingly relevant (Jang et al., 2009; Marimuthu et Harbarth, 2014; Lawes et al., 2015; van Kleef et al., 2017; Hamdan-Partida et al., 2018) . According to the results of our studies, it was found that the isolated MRSA strains accounted for 50.4% of the total number of cultures of S. aureus isolated from the patients with pathological processes of different localization. The obtained data prove the results, obtained by other researchers, according to which the frequency of detection of communityassociated MRSA isolates makes up from 25.0 to 80.0% (Skov et al., 2012; Gostev et al., 2015; Lawes et al., 2015; Sirichoat et al., 2016) .
Analysis of the level of antibiotic resistance of the isolated methicillin-resistant strains of S. aureus allowed us to divide conditionally all the tested preparations into three groups according to the degree of resistance of microbial cultures to them. The first group included the preparations with the highest level of resistance of MRSA strains to them: erythromycin, ciprofloxacin, gentamycin. The total number of MRSA isolates resistant to them was more than 50.0% (53.3-59.2%). The second group included the preparations with relatively high antimicrobial activity: tetracycline, clindamycin, moxifloxacin. The level of resistance of the isolated cultures to them was in the range 33.3-41.4%. The highest antibacterial activity was shown by: fusidic acid and co-trimoxazole, included to the third group. More than 95.0% of the isolated MRSA strains were sensitive to fusidic acid and cotrimoxazole, which makes it possible to use these preparations in combination with other antibiotics for treatment of the infections, caused by MRSA.
The isolated MRSA strains differed significantly in terms of resistance depending on the biomaterial taken, which is possible due to specificity of the treatment of infections of different localization. The strains of methicillin-resistant staphylococci isolated from the nasal cavity, outer ear swab and samples of urine appeared to be most resistant to gentamycin; those isolated from samples of urine and sputum appeared to be most sensitive to erythromycin. The MRSA strains isolated from the outer ear swab, conjunctival discharge, samples of urine and faeces appeared to be most sensitive to ciprofloxacin.
Rifampicin-and vancomycin-resistant strains of methicillin-resistant staphylococci were most often isolated from the clinical samples taken from the nasal cavity and faeces at intestine dysbioses. But, despite the fact that only 24.2% of the isolates were found resistant to rifampicin and 3.0% -to vancomycin, it is necessary to refer them to a separate group of preparations according to the degree of resistance of the microbial cultures to them, since rifampicin and vancomycin are the first preparations of choice for the therapy of infections caused by multiresistant isolates of methicillin-resistant staphylococci (Zhang et al., 2015; Zheng et al., 2018) . On this basis, when isolating the MRSA strains that are resistant to vancomycin and rifampicin, it is necessary to determine MIC of these antibiotics in relation to the studied isolates of methicillin-resistant staphylococci.
It should be noted that a decrease in susceptibility to rifampicin is considered by some researchers as a predictor of formation of resistance to glycopeptide preparations and, above all, vancomycin, which ranks first among the drugs of choice for the therapy of the infections, caused by multiresistant MRSA strains. According to the literature, resistance to rifampicin is associated with mutations in the regulatory proB gene that encodes β-subunit of RNA-polymerase. It is believed that it is this gene that participates in formation of vancomycin-resistant variants (Howden et al., 2014; Li et al., 2016; Brinkman et al., 2017) .
Since the mid 1990s, reports about the circulation of MRSA strains with decreased susceptibility to vancomycin -VISA, hVISA and VRSA -started to appear. The latter are characterized by a high level of resistance (MIC ≥ 64 µg/ml) and are found rarely (only 20 isolates in the world were described) as a result of acquisition by staphylococci of resistance determinants from enterococci. VISA and hVISA are distinguished by low-levels of MIC (4-8 and 2-4 µg/ml, respectively), but are spread widely enough (Howden, 2005; Appelbaum, 2007) .
The research, carried out by us, revealed 55.5% MRSA strains from the faeces of patients with dysbiotic intestinal microflora disorders, for which MIC of rifampicin coincided with the threshold value for this antibiotic and 44.5% -with the excess of the threshold by 2 times (4 µg/ml). 22.2% of them were characterized by the critical level of susceptibility to vancomycin (MIC ≥ 2 µg/ml). From rifampicin-and vancomycin-resistant MRSA cultures, isolated from the nasal cavity, MIC of rifampicin coincided with the threshold value for this antibiotic for 66.7% of them and exceeded the threshold at least by 2 times for 33.3% of them. 11.1% of them were characterized by the critical level of susceptibility to vancomycin (MIC ≥ 2 µg/ml) and by 3.7% of the strains exceeded MIC by 2 and 4 times, respectively (4 and 8 µg/ml). This is consistent with the data, obtained by other researchers (Tremblay et al., 2013; Gostev et al., 2015) .
Thus, the obtained results of evaluation of the level of antibiotic resistance of MRSA strains, as a whole, and to preparation of choice (rifampicin and vancomycin) with regard to their MIC, in particular, prove the necessity of the strict control over the frequency of isolation and propagation of community-associated methicillin-resistant strains of S. aureus with the aim of limiting their circulation among the population, development of measures to prevent an increase in resistance to antibiotics and introduction of the new therapy standards.
It should be noted that all MRSA strains isolated by us appeared sensitive to linezolid. According to the results of the monitoring studies, linezolid is characterized by a significant clinical efficiency relative to MRSA, compared to rifampicin and vancomycin. It has a wide range of actions and demonstrates high activity in relation to aerobic and anaerobic gram-positive microorganisms, including methicillin-resistant staphylococci and enterococci (MRSA and MRSE). Therefore, it can be regarded as an alternative preparation for the treatment of infections caused by multiresistant MRSA strains.
Сonclusions
In our study of samples of biomaterial from the patients with pathological processes of different localization, we isolated 335 strains of bacteria identified as S. aureus, out of which methicillin-resistant strains composed 50.4%. Most often, MRSA were isolated from nasal discharge (57.5% of the cultures) and faeces of patients with dysbiotic intestinal microflora disorders (50.7% of isolates). By 40.0% of MRSA strains were isolated from the conjunctival discharge, pharyngeal and outer ear swabs and sputum. Their smallest number (33.3%) was isolated from the urine samples.
MRSA strains appeared most resistant to gentamycin, erythromycin (59.5% of the cultures) and ciprofloxacin (53.3% of isolates). They appeared most sensitive to vancomycin, co-trimoxazole and fusidic acid. The frequency of isolation of the cultures that are resistant to these antibiotics did not exceed 4.1%. Linezolid caused a delay in the growth of all the studied isolates.
The isolated MRSA strains differed significantly by the resistance level depending on the kind of the biomaterial taken. The MRSA strains isolated from the nasal cavity, outer ear swab, samples of urine, sputum and faeces appeared to be most resistant to the tested antimicrobial preparations.
Rifampicin-and vancomycin-resistant strains of methicillinresistant staphylococci (21.3% of the total number of MRSA) were most often isolated from the clinical samples taken from the nasal cavity and faeces at intestinal dysbioses. When determining the MIC of rifampicin and vancomycin, which are antibiotics of choice in the treatment of infections caused by multiresistant MRSA, it was found that MIC of rifampicin coincided with the threshold value for this antibiotic for 55.5% of MRSA strains from the faeces of patients with dysbiotic disturbances of the intestinal microflora and exceeded the threshold value by 2 times (4 μg/ml) for 44.5% of them. 22.2% of them were characterized by the critical level of susceptibility to vancomycin (MIC ≥ 2 µg/ml). From rifampicin-and vancomycinresistant MRSA strains, isolated from the nasal cavity, MIC of rifampicin coincided with the threshold value for this antibiotic for 66.7% of the cultures and exceeded it at least by 2 times for 33.3% of the cultures. 11.1% of them were characterized by a critical level of susceptibility to vancomycin (MIC ≥ 2 µg/ml) and by 3.7% of the strains exceeded MIC by 2 and 4 times, respectively (4 and 8 µg /ml).
